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Goals

* Interface for Multidisciplinary
CAD/FEA/CFD/Control Software

» Courses in Multidisciplinary CAD/CAE

» Application to Flight Vehicle Design,
Analysis and Control Simulation




Software
- CAD/FEM . SDRC IDEAS

- FEA/CFD : NASA STARS
CSULA I-Newton

: FlighT Control : CSULA I-CONT
- Interface : CSULA I-STARS
GUI, Data Translators




I-STARS Multidisciplinary CAE System

CFD Model Structural FEA Model

Aerodynamic Pressure & Mass
Coefficients Temperature Properties




I-STARS Graphical User Interface
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IDEAS FEM of a Wing

o -
P W Wk W W =L
I T e e S e e e e

e e~ _,,..-..-_.._...-_..._-r_‘.:-r..n. =l e -ﬁ-'-"..i-"l':.n--I-.- il

= e Syl - e Y E T e

s — e ﬂ

##—f_‘-_-r:.-l'.'-_--,.

gl =

—
_.-I--I:.I-.I:.I-F:.I- N
T . '—-,-.-. Al

o Y e ] _‘.*.* - gy ' "
1_..—__#.**__ _—l' — o —ll '-' Tl




& e W Y.
VAL S S TN
by 2 I hW«m’
W ¥ ...”.J_U_lll_ % Foc .,_ .
T s AR
a = X B ) ._/r‘_- >4 -4 i,
A T
IR KD,
W

N AN

Y4V ANy,

i

A=
v)
\Y
£

/A

L

(&
&)

=

o
-
o
Q.
v)
AV
-
|
O
O
Q

(<

+—

N o)
-
O




CFD Simulation: Mach Contours




Aeroelastic analysis




Generic Hypersonic Vehicle - CAD Model
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CFD Simulation - Surface Pressure




Aerodynamic Coefficients

——CL ——CD ——CM

Angle of Attack (deq)




b
LE
i

i

43
=
i
=]

=
LN

=

A
[

=

=¥

Effect of Elevator

Elevator Deflection
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I-CONT Flight Control Simulator
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Nonlinear Control of a Hypersonic Vehicle
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De=ired Altitude
Ready | oded5
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I-CONT Sensor
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Courses

* ME318 Computer-Aided Mech Engr

* ME403 Aerodynamics

* ME409 Applied Multidisciplinary FEA

* ME454 Flight Dynamics Control

* MES08 Computational Fluid Dynamics




NASA-Sponsored Projects

* Integrated Aircraft Design & Analysis
Dr. Chivey Wu

* Control of Hypersonic Vehicles
Dr. Maj Mirmirani

» Applications of Inflatable Structures
Dr. Lih-Min Hsia




